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Abstract

The video phone tube ( VPT ) of monochrome CRT have utilized home door phone,
fish-finder and the rear watch monitors. Phosphor screen formation is made by
electrodeposition spin coating and thermal transfer methods etc. ‘

Recently, thermal transfer method was developed, as a novel method, to form the
phosphor surface for monochrom VPT. This method have advantages of simple
process, automatization, clean environment, saving raw material and saving
running-cost.

In this study, it was developed new phosphor of VPT, and tested about phosphor
paste properties. An experimental studies of VPT as a new phosphor property and
improved VPT's manufacturing process shortening and brightness.

As thermal transper method is a paste processing, it is important that rheology of
phosphor effects on the formation of phosphor screen. Hence this paper was studied
rheology properties of phosphor paste and the formation of phosphor screen had
looked most suitable condition.

Experimented thermal separation properties of low calcination temperature resin and
the result analyzed comparison by TGA. Also, examined calcination properties to
reduce remaining binder of phosphor.
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Table 1. Property of low calcination temperature resin

gl A sla w22W A2E 2004,

Items AA3003 M5001 M6701 M6003 M6664
. STM n-BMA
composition MMA EMA n-BMA ]
n-BMA i-BMA
molecular weight 50’800 300,000~ | 180,000~ ZmLOOO 150,000~
(Mw) 100,000 400,000 280,000 350,000 250,000
| -
£ 800 75.4 343 27.4 545
temperature(C)
viscosity 17,000 11,000 520 1,250 230
{mpa - s)
butyl
. ethyl butyl ; butyl
base solvent terpineol ; ; carbitol ;
carbitol carbitol carbitol
acetate
solid(N.V, %) 50 15 15 15 15

- MMA : methylmethacrylate
- EMA : ethylmethacrylate

- STM : styrene

- n—-BMA : n-butylmethacrylate
- i-BMA : isobutylmethacrylate

- ethyl carbitol : diethylene glycol monoethyl ether

- butyl carbitol : diethylene glycol monobutyl ether

- butyl carbitol acetate : diethylene glycol monobutyl ether acetate
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Fig. 2. Structural formula of resin and base solvent.

molecular
weigh (M) 154.25g/mol
. - terpineoi HC melting point -~
(M.P) 31734TC
o b“b(‘]’;‘;g’o‘“t 215~ 225C
HC poison class (CH) 4

¥(CH) 4 : Substances and products that must be considered harmful.

Fig. 3. Chemical structure and physical property of solvent.
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Table 2. Property of chemical additives

o density solid .
application flash point solvents
(20) contents(%)
BYK-361 leveling 1.03 >08 >110
] ' dicarboxylic
BYK-168 dispersing 1.11 30 99 .
acid ester

2-2. AP
2-2-1. 83 A paste®} ITO paste?] =@

Table 3& FFA FRo &3 = /AN € 78 B9 JHAEE = s
7} A8]E ¥ phosphor Moli, F7/lA 24 33 2 velg e 100 5% %E 7|F
3t 1% F %9 2A4AE H7Hg 2ot}

FRLE 2adRHHez YYAF)7] HE) pasted] 5 EAl T3 & B
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Table 3. Phosphor & ITO paste formulation
No. L binder phosphor additive
paste(l); AA3003+ terpineol(8:2)
paste(2) M5001
paste(3). M6701 new phosphor I dispersing agent
paste(4) M6003
paste(5): M6664
‘{
wi% | 20 80 1 phr
| binder ITO additive
!
- AA3003+ terpineol(7:3) ITO solution leveling agent
80 20 2 phr
2-2-2. @3 A paste Az WY
Fig. 49 @3 A pasted AZ HHS Yetoh 94 AL £24F ofad 4 @5
= X9 terpineol® EE3 vl FEAA(BYK-168)5 ¥Wi, 3& wyly)
(Dispermat CV, Germany)Z ©]£3%te 1,000rpmo 2 2087 mekeeh o1 & FJAE

1724 volAq Arbe ) 2,000rpm e 2 4087 W, three roll mi
3] A5 oz &3A paste(phosphor : binder = 8 : 2)& &4t A

2-2-3. ITO paste A=

Fig. 591 ITO paste®] Az W¥g etk AA4 dHALE ofad Fx¢ M4
terpineols 7di39] W& E &£ widrel AWHABYK-36DE Wi, 1% T
(Dispermat CV, Germany)& ©]-&3}9 1,000pmoE 3027 2t ¥ ITO sols A7Me
g gA e 252 3027 g o 24 [ITO paste(ITO sol : binder=2:8)% &4 3t
et
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Fig. 4. Phosphor's paste manufacturing process.
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Fig. 5. Manufacturing process of ITO paste.
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Fig. 6. VPT phosphor screen manufacture process by thermal-transfer roll machine

(side image).
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1714 phosphor 1€ 3ZA Fwd A7 &YW XHdg A €& A& Tex,
phosphor & A7 W A& & FJFAE L3l

Table 4. Comparison property of VPT New phosphor and Japan phosphor

Japan
Items new phosphor I | new phosphor Il phosphor
emission color White White White
body color White White White
specific gravity 5.0 5.0 5.0
|
hydrous content <0.05 <0.05 <0.05
0.272 0.271 0.271
color coordinates
0.359 0.359 0.357
brightness(%) 100 99.0 100
R — —
particle Size(ym) 5.06 4.87 4.81

3-2. o}2d £ vAds) A3
Y37 Y4 A 2aAAANPL

e

o

(a) phosphor I
Fig. 7. The SEM

54

(b) phosphor

image of new phosphor I 1.
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Fig. 8 The TGA results of acryl resins.
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Fig. 9. The optical microphotographs of the edge lines of phosphor

screens.
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Fig. 10. Stress dependence of storage modulus at an angular frequency of 1Hz for phosphor
II pastes.
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Fig. 11. SEM images of phosphor screen after firing at 450C.
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Fig. 12. Emitting light property comparison of existent VPT phosphor screen and phosphor
screen that is made in this study.

- 136 -



R
B

Video Phone Tubef ¥3gute] Azof #%

4.4 &

2 dFelA VPTE 39 7/, /e 323 pasted) 232394 R WA
of o3l VPT 332 Az #ate A7, AESH & 23 53 22 2EL AU

) VPTE A2¢ 3FAE Mestd 4 ALH e +4 344 4 A8, o
7, d& 271 59 B4 AES £ 2 A9 S 5EE dEde ¢ F

A3t

2) AFAL vz A AL £4F ofad FA9 &4 5L M6003 > M6664 >

AA3003 > M5001 > M6701 €22 438E & F AU AT F3% 24

= 0% oA BT dRE Foz FAA wAduEA AHge] 7HsEi

)

q

3) AA3003-& AH&3t ¥33A pastes 15 ‘0‘}0“"‘] o #A4AHA 4AE MM
P49 P34 =& HY AP S Zh

4) AA3003S vl & & A|ZHolA panel®l cathode currentd] tigh &% HEE
Z43 A3 A ALHX 2 e VPTAES JAxg fAR 548 e
}.

olfg AEoZFE F¢ FFAE I FFAE A T F ddeH, ITOS € 74
B4 2 AA3003% pastedt ded VPT TS @3AZ & ANth 2323943 2
AN S o] &3t AR Ao FAHA VPT 8B Az 4 & ¢ 5 o
AT,

1) Electronics technology 27 book 5, 12 (1985).

2) T. Hisamune, “PDP phosphor’s technology flowing”, Monthly publication display
magazine, Vol 6, No. 2 (2000)

3) D. W. Johnson, Jr, “Innovation in Ceramic Power Preparation”, Advance in
Ceramics, Vol. 21, The American Ceramic Society Inc., Ohio 3~19 (1987).

4) K. Yamamoto, “Display material process and chemical”, Dainippon book (1993).

5) S. Y. Nam, M. Y. Lee, Y. B. Kim, Yasufumi Otsubo, Nihon ReorojiGakkaishi(].
Soc. Rheol, Jpn), 32, 123 (2004).

6) Y. Otsubo and M. Horigome, Korea-Australia Rheology Journal, 15, 4, 179 (2003).

7) J. H. Woo, M. Y. Lee, Y. B. Kim, S. Y. Nam, S. N. Lee, M. J. Moon, Korean
Society for Imaging Science and Technology, 9, 4, 17 (2004).

- 137 -



